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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power control 
method for high-frequency dielectric heating free from 
an influence from the variation, if any, of kinds of 
magnetrons or their characteristics or from the 
temperature variation of an anode of the magnetron. 
SOLUTION: An input current of an inverter circuit 
rectifying a voltage of an alternate current power source 
(20) and inverting it to an alternate current of a given 
frequency is detected (71), and the detected current is 
rectified to find (72) an input current waveform. On the 
other hand, the alternate current power source voltage 
is rectified (61), a reference waveform is found (91) by 
waveform shaping, the difference of the inputted current 
waveform and the reference waveform is found (92), and 
difference information and a current control output are 
mixed by a mixing circuit (81) to convert it into a drive 
output of a switching transistor (39) of the inverter 
circuit. 
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[ft*3S 7 ] 
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ffl « ;f3 $|J ;^ fife o 
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mJtBMIf«COi«*^^5)-^;<7:y h \^ X ^ -< ^ (D Um Ati ^ ^ h -t ^ :l t ^ l^Wi t 

•r^it3^^^1~9rov^Ttb^^l^SIS^Oi«JliSKm*Pi«iffi«;^(S(J^;^fe„ 
[ft:*:* 1 1 1 

m^^^^(t5:ii:^#mi:i-2)l**3Sl~10©VN-ftb^^l3SfE^»i^jl2fi^a;!jp^ffl 

« ;^ SfJ ^ & o 

1 2 1 

^ ^ y -< ;v ^ ^mn ^ ^ t ^mwit-r ^miKmi 1 1 <??v^-ft^//il^l^lBifeoi^^^gfl 

« ijp m ffl « ;'3 fij ^ fife „ 50 
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im^mi 3 ] 

[|t^3S 14] 

y ~m ^ t mt)Um tiiti t i: ^ y 1^ :^ VX mi&-( > — (D :^ 4 y ^ >■ h ^ :^ 10 

m^m 15] 

mm-r ^mj^^^ t . mmmj^mm*^h(Dmtim^-i: ^^simvxmmmw^iB^^mti 
[0001] 

* ^ « > « ^ w i:^ ^ w J: 5 i?" ^> h u ^ ^ ^ v^ /c Jl ^ M « JP B M -r 5 t CD T 
fe t) > # -v h o V CO # ^< 7 :y ^ a S s ^ tb d i^" ^> h n CO T y — K © ?a S 

[ 0 0 0 2 ] 

— ^ mmm^(D\iits /V y^m\t!X, < t^'O . ^ ^ b n ^ -gt l& t- 5 « « < S « ^ 
^ 3« 6^ i;i ^ $ ii: S r. ^ "I i: o -C V^ fc o 

*fc, t:-^5'tt•7^J^^al^CD;^7y-KS^*^aTV^fc(D-e. ■^i>"4^bP>'{cm;'3Sr«f&-r 

%fi:< ^j: 5 Jg & o „ 
I 0 0 0 3 1 

5p7 - 1 7 6 3 7 5^>&$K) mi 2ttiCOS'J»;^^tr^:te-r?>i*^?S*R^^«^ 

|jj.Bj-r?>ia-efe5„ I2ll2^c*5v^-c. r.»^]pfi*fij#p;^5s:{4. -^^^^yxi^^ioxh. ^ 

:^ 1 0 l{C2iSfe#tt;d*#tii?&-t-5i«ffi|g«tIlIK7 0 2fv:;ajE«;^)^#t^-f-5i:|^f^ 

(-Itrte-vc^^^^ hn>^7 0 icT^t— ^ 7 1 5fc:m;^Sr#t^^-t-5 Yy-~y:=^ 7 0 3 3c}5iE«M 
7 04?r«-i5t£b^tl.SrFJf:SJSiSlc©^?5tE[c^mbh^V:^7 0 3(c#tl&i-5-ri^/^-^Ill 

^7 0 5 4 — ^ 7 0 5©A;^«;^fc5v^tt£±i;'3ll;^%1^^i-?.m;^^^^© 
7 0 6 . 0fa-r 5*P^tii;t»^^(^*fJ^: L^cttl;^>^^ft-§-^m;^1-5tiJ;ti^^SP 7 0 7 

. «;^i;^^#^7 0 6 (D mti t mmmtim^m itn \^mmir ^Mmm:h t f£ ^ X 0 m 
:f:mWiit^(ommi^'</i^^='>vti—/vir^mtimm^7 o s mti 7 0 6(7? 

m;^^5X2p«ffi^^#scoiii:^^-</V'7 i 8 ±.\c f£ ^ t m x h ^ mit m ^ o so 
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mmm^m^ 7 i e iiitim^m^-^i--<^i-^mm^7 2 0 iz ^ x i:ttgiv±mm^w- 

t . ^elifE«««JdE7 0 4 i:mm-t ^^mm^ 7 1 ocom;^SrmlteS?f^»?^^t-^tmrfS 

min^^m^ic^-5\,^x m.m -r ^m^mmmmwi 7 2 1 t ^ ^m^mmm 7 2 i<Dm;^ft-^ 

nRmi^m-r ^ itm^^ 7 1 it. ttmm^ 7 1 1 (Drntx^mwim^^mmmtimnim-^ 
\zms:i^^^yvy^mMmis^-i:iiiti-r^m^M^^^7 1 2t, ^«iHiE§7 1 3 t . ^mm 
5^7 1 3 (D ^ mm^</^ ^^mumit ^ v) ^< /> :^ if^mm L- ^ (Dmmtiiti iz X 'o mw.'i 

[ 0 0 0 4 1 10 

7 1 4(7)t±i;^)/^°;^;^cDl|Iiicj;oT^T^£oTV^5o fS-^«a#S7 l 2(Di±l:;^3«JE;6Si«</i 
S^iWIE-l'^'^'^— ^$lJ^WIlIi^7 1 40m;^^^/l';^i|fSttJ£< ;^^I9, hnV7 0 1 [C^ 

-r m. tut. ^ < /£5„ r(o^e(-*3v^T{B-^ma#s i 2(Dtii;fjmjE*3ii^wi-ig;t 
w J; s , 3gj5ft«« 7 0 4 (pmmmB^ Atl i^itmm^ 7 1 i-.m*-r-5J6?]^s 

7 2 1 tcj;oTUi;^3^^}cjj;cTM?i^$tt5„ ::fi0jgt?I^S?^liI^7 2 1 <Dm:h ^ . 

Mmtiitin'^m-^iznmv±u^^u(Dmmmwi:m^-r^itmmj^?^^mm7 i e ^mm 
mi± t vx noitmm^ 7 i i (cj;o TSte±i*ib. :z (d Rmmmm ^ t mt)mmm 7 0 20 
8©tt];^srm»-rsri:icj;oT. {t-§-Ma#S7 1 2 (D m t) it ^- X h ^ mm ^< mu 
mm-^\-i. Mm&tim^i^Mmt)^ t itiigivx i&mtiw\ci-i^mmm 7 o 4 (DmmM±H 

7&(D u^/un X 'O m.< sfet?. mJlS-Ti/^ h n >- ^ ^ ^ <D u ^ It X 'O ^ < fj: ^tzi^ . 

:icoJ;5(c, iS?l^S:n^Il]S&7 2 l{cj;l9^^°/^y!^||lI$|J^p^t-^^^gffi;bB#^;l^±h — ^S}5?E^5# 
< « v^ 5 J; 5 s « ttS :^ B# (c m ?m « M « P ?S ^wJ^ $ < 5 j; 5 (c »J » -r r J; f? . 
^M.n.'^MWiWL^ ^ 7Lfi:^1i^-o M — 9 n.'^(D^\Y.^ /h ^ < -t 'i> ^ h t^X ^ . ffffifficD 

[ 0 0 0 5 ] 

[ % » ft L J; 5 t 1- 5 M S ] 

(D m =7 y ^ '^m'm. . ^niz-^ ^ h n v-ot/ — v <Dm^-^m^ (dmm 

» ii tJ§ L # T v^ , i 5 :i i: ¥IJ 9^ L fc o 
[ 0 0 0 6 1 

r. . * ^ 0J (75 ffj ^ -:3 (t i o fc -V- i:^" h n >- © # O 9 :y ^ ^ « S o V^ T ffi ^ 40 

mm-t ^ . ^ h r2 >■ (Dv AK (ry — F-:*y — K«jEE) - ibi|#'ttttiiii3-e:^-r 
^LT. if ^ h VI >■ <D ^ (D ^ mm ^ It . ^- V XI >^ <Dmmi<z X '0 . 

[ 0 0 0 7 1 

01 sttN'i/^ hni^rory-K- :i> y - 'F^mmm-T y — h^mmi'^Bmx-h '0 . (a 

(a) ~ (c) l::*iibTifW{±Ty-K-:^7y-KMfl;flb. «#ttTy-K«?jK-efc§ 50 
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^r-e (a) fvlOV^r^St. A, B, C ii^ 3 mm CO :^ h ^ >■ (D X- . :^ h 

ti > A (Dm-^ . V A K V A K 1 ( = e b m ) iC f£ ^ X it m, m it I A 1 T (D M ^£ M 

m Vi^^ti^j:^^ o t:L^i^. V AKtiy AK 1 i:mx.?> tm^ I Ati^mi^i^-bUVithii) ?) 
„ r (D -t?«VAKcD^/i^©Sv^-eIA^*;^:#<^>ft:■t-S:lii:'^c5o 2>c}c, -^ifj^h 

vilyB (Dm^ . VAK2 (=ebm) (•±VAKlJ;l9®<. ^ h \^ if ^- V ^ > C (D M ^ 

, VAK3 (=ebm) «VAK2j;"9^e>^r'(g;</^oTV^5o ^ (D ^ 0 \^ ^ V n 

<D :L(D4¥Bfi^^'\^\-t. ^ ^ Y n XDmmA , B, C K X ^ m ^i: ^ X , ebuDi^igV^-^ 

^^^hnvtc-a-^bitf^igfltS?]^©*-^. ebm;5Si«V^-^^^^CIi/^ftffiLifc^^cA;^« 

«K ^5 ^ A/ -e b ^ o „ «e * S « T (1 m t> £7? M (c ^ ^ T- 1 o fc „ ^ r 1? , 10 

(:> (Dmm(omm^^ \^^x^&mm,mmmm^^^ ^ t y^^wkm t ^ x o 

[ 0 0 0 8 ] 

|IIC< (b) ^;lov^Ta5i:^ 3S«©-7i/^ha>'CO#'|4Bltt^i/^hn>->0i6>^fcJq 

(D ^ > }f — -S^ y :x. =^ ly ^ CO , S^^LTV>5<, 'I'^-t" — 
CO » . V A K 1 i - e h m) i)^m±X . T M < fJ: L, tz o X ^ < f£ X ^ < . 

i: o T 5 „ 
[ 0 0 0 9 ] 

PIC< (c) fc:oV>T^5i;. 3a^<0-=7:^^"-*hD:/(75#'l4lll(4-^^-~^-hn>'ro?a^c7?i* 20 
<S^^L.TV>S„ iaS^^iSV^^-a', VAKl (=ebm) ^Tifk^Scta^^^i* 
< 5 L ;6S o T e b m {4 © < o T < o L fc o T , j/ h n v © |E ^i; 

-e. (D mm (D mm ^ n ti: m m & m niuamm m ^ ^ t f)i wkm t f£ ^ X o 
^ vx^mm^^ts xxj^mm<Dm^xtt^tih(Dmmi(Dmmi-in'^x\,^f£ii^'^tz.o 

[0010] 

^:iT', *^B^CDI1H(4. ^' ^ h n XDmm"^ t <DS^^^lZy< y ^ & ^ X h . 

mm) mm. ^ihi-m^mmmmm-A^^oxh. ^tti^ (Drnm^^nrtir^^-mmmmmmm:^ 

[0011] 

mmmm^m'^vmm^ ^y^i^ if\^xmmwint>\^m^-t^-( — m^(D xtim, 
mm ^f^<D ^ 4 y ^ > if h y > ^ ^ <D mwjm ^i^mm-r ^ ^ t ^<ii^m t -r ^ 

40 

y ^ ^ V X m m 1^ m tiic m ^-r ^ 4 ^< ~ ^ m m (D A ti mm ^ ^ ^ I- . mmmmm^ 
mmi^x y^timmmm^^ib . mm^mmmmmi:mm\^. m^mm^^ \^x mmmm 

y if y^m^X s. yi'y^i.Xmsd.^>'^<~-'}'^^(^^-f y ^ :y h 7 :y -J ^ (D mWa ta ti 

mm-r^ ^ t ^^m. t-r 

3 mm<omm(i. m^mi xi-i2tim<^Mm^m^mmmm,timm:)jmKisi^x . 
mmmm-mm m m mmmEEmm ^ ^ m T > m z X V X nit. h <o X h ^ ^ 

t t-r^o 

n^m 4 mm(Dmmi-i. m7km3um(ommmmmMmmm^mm:)jmic^ii^^x. wies 50 
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jSfe{c*5V>T. mm ^ -y . tUmmmMm iH <o m 0.'^^ ^ :^ y h -t ?> m ^ t fj: o 

if*^ 6iH*fe©^0jtt.ff*3S 1 ~ 5 (ov^-ftv;?!^ 1 mmm M m m m m ti m m ::>f 

icn. ^ » « >5K it *P t T # '14 ^ Sr 5 r t ^ # m t i- „ 

tt*3S9fBife©»B^(4. ff*^l~8(DVN-ftv:^^liIK«(^i«Jljg^«^)P|»^S;^)^J^^ 
fe}c43V>T. mK. y h 9 :^ (D =1 u MB^Wr MiAicMW-f- ^ }} ^ y 

t ^^mt-r 20 

ff^:«l lIB^co^BJtt. lt*iIl~lO(OV^-rti.;0^i:«fe*fe©il5;a^SI'«;Jp^ffl«;'3$iJ 
ff*3ll 2iH«(©^0^(4. ff*:«l~l l(^VN-ftl.;a-llIfa<gcDi«Jljgp«Jpfiffl«;'3$iJ 

^^-r y ^ \^xnmw.nt)\^m^'r ^ ^ xt>mm^m^-ri>mmiik^^ 

^mmmmj£&m^mmmw^m^-i^^m-r 2 (D^mmm^^ t . mm^ 1 (o^mmm 

5 s/i?:^L-cffri5'i'i^/^-^iHisso;^-r y > h 7 ^ <D mm m ^- ^mir ^ mm 

^-r y if vxmmmmtn^m^-r ^ ^ >y<- m^<D Atimm^^^-r ^mm^^^ 

m t . mmm^^^m-A^ lb (ommm ^^mm-t 1 (D^mm^ t . mm^mmm^si: 40 

, HuiBUi <Dmmm^i» h <D Atimm&^m^ twimy > ^ r m ¥^ ^ (d mm^ 

[0012] 

HI 1 {**^0JlC'»;5i«JiljfeJpmS«^mBJ-r5lllT-fc5o 



(7) 



JP 2004-30981 A 2004. 1 . 29 



i^mmw.^^ 3 1 -xsmm,^ > ^ ^ ^ 3 a t =1 > f ^9- 3 5 t> h ^ w-m m ^ 3 o 

. ii:M«i±(c'^m^ttS, ^com. =^ >"T ^ 3 7 t h y :^ 4 1 (D 1 d:^ B 3 8 
^ 2> * ^ m S& 3 6 t :^ 4 V "f- > h 7 >■ :^ ^ 3 9 h ^ ^ 4 i^^^ — ^ m^X-'0i m i& 

[0013] 

2 7^ m ^ B 4 3 \c m ^ ^ tc wi m ^ m m n . =1 >- > ^ 4 5 ^ y 4 :i- ~ v 4 e ^ x >- 

T7-K5 2i:;&y-K5ira(cppAp$tL5<, fz ^ h7V;^4 1{c:tt3^#||4 2^s& 
o-c, riti/fciij-^j/^hnvso^ofc — (:^7y— K) 5i?r*p|^-r5„ eiJh*5-i'://< 

-^'3£lHlg&-r'fc5o 10 
[0014] 

^ Id , — CO ;^ 5/ i/" h 7 V 3 9 ^ $|J ^ -r -5 $!J ^ III ?S ic o T K -r ^) 

S7 1;6^e>0«i5fE{t-f-?rS^|flI?§7 2-T:-S55f£L, 2iz^[ii5S7 3-ejpjfl.L^ rtt^, ftfe^^ro 
*Pf^m;^KS(c>!^J^?L7tffi^^^{t-^^ffi;^t-5ffi*l3':ea37 5;ei^60ft-^?^ 
4T'M:i!5-t-5o J:bt:5llIg&7 4tt«;^(D^t$^$iJW-t--5fcJ6©Jtg5^fT5»-C'. HU 

h ^ ^ i> ;^ 3 9 o 3 ^ ««fE{t -^^ *s A;^ft^-t?fcoTt;^^0Jf*W^-efc5o 

Sfl?|l]Sg62;6ve>Oft-^^Ste-^S?l^^ail]P&63T'SteU. ^Ji^^S-T-So 20 
[0015] 

^ -mmm^ 9 2 ic X ^ ^ y — m ^ t lati-r ^ o 

[0016] 

rojgfl^ai^— ^^tti[H]^9 2;^)^tWiS?1^3i^ — ft^i:J:bt!5llISS7 4 f)^ h ffy V — ^ % 

^ ^ y ^ :^ T >- ¥ y ^ ;v 8 1 (tXT> r5 5/i^;;^[Hl^j i:i/^5o)tr$5'i?^L7 

WM3>'^-«u-w-^8 2-ett;t^LT. ^■«.'V';5^tS^IWb. ^^^^^^ i5'IiI8S<D;^-rs'^v^h9 30 
i/v?:^^?'39Sr;r>'-::^7$!i«l-t-5fci??-efc5o 
[0017] 

EI 2 {4 5 y ^ :^^m 8 1 (D 1 m^^-to $ ?/ ^ X in K 8 1 © A ;'3 ^ f4 3 o !9 , iffi ^ 8 

1 1 i^mmmmm-^. m^f- a i 2tcj^?^^9-'ft-§-, is^^-s i 3 \cmm=^ y - m-^t^m x. 

bix.Illo<t5^<Cl^g|iIi]8S-e5iyi^;=^*tv5o 

8io(4i«Mis*s/h:7^'/i.^-e. m m m. 1^ ^ ^ m ^£ mm ^ y - m ^ (O m 

[0018] 

(mm (Dmm(Dmm 1) 4o 

^BJcD^JScoji^lilfi:. »_hcDj;5(-. <5^'-r>'^^Ti/:/IiIgS9l[cj;i9A;'3«^®;'ct 

tcAtimm^mt^mm^y~-^mm^9 2 x itigt \.x y -mm^tm i: 

^^^-r y y V y ^y 'J 7. ^ 3 9(;5::^->' • ;t:7igtii{t-^(c'XJfe(c-Kffl-r?>tw-efe5„ 
I2l3tt*^5a(D^Jgrc>ff^^l{dj;i9#e>tt5^?^Srmi^-r5H-e. (a) (4A*«M:a5::'<: 

(b) A;^®«S:6S/h $ . * fc (1) ^i^-a (2) 

ji^ai9-^^ffiIlI?S9 2©A;0«iJm-§- (-Tf^SJpfligKjS?!^, ottA;^«gKJfi?i5. ) i;|±j;^«ij 
(.m.m^y-) ^;^LTV^5„ lll^c*3^^T. X*jfefl^ttA;^mi5Striitiebr^co;^^ 
^^^'fti-rS'^-e. Kt^mmt^iK^ (a) A;^m»l;iS/jN§v^m'a- (b) Wl 50 
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[0019] 

yP — 7";45t(,f^-f-5©-e, h ti (Dmm-^ ^ (D s^^iz /<y y ^ -At :^ ^ X h . ~^fc-^^ 

h ^ XDT / — K«?fiS-^m^=-I/>'v'rtoA#t-J;S e bm (T/ — K • :*y — K^W 

[ 0 0 2 0 ] 

(^SJW*JS»?gli2) 

9 1 im]:,x &mm.m\zmmir ^ X 0 \c 'Lx is <o ^ ^ x o x ti m m t fj: ^ o ■t-'S 

. m (- A m ?5fL ff^ 3£ < - t t "9 . mmmm K ^ th f£ < f£ :5 fz lb :;>j m ^ < 

[ 0 0 2 1 ] 

mmcomm 3 li . mmmmn^^-f:y'^^T>--:f^m9 1 ^ — ^ ^ -t ^ h<DXh 

So mmo) X 0 mmmmnmmmmm&mm^ ^~ ^ ^-^mr i^-^m^ 9 1 zx^ 

T >-rm^ 9 1 y ^ - V y< iy V X ^ ^ > mr > ■zf m ^ 9 i<DT>'-:fmmA:bm^k 
< 9ktcn ^ :l t \zfj: v) ^ # '14 ^ < -5 „ 

[ 0 0 2 2 ] 

?^m<Dmm(OT[^m A ^ v ^ s i^s«£ftiJwtti^»ftj|cfiK5>^;^ s' h-rsit 

J^^LTV^S„ ill4(4^(75lMSr^i-|lIg§-e&5„ 8 10{4iaJlj6^^)-:*5'h7^/W^-C- 
. 5y^;^|ll^S8 1<D3A;'3SS^^©5*>^ M:t;?^7 4;«i>feom?5(E^7— ff-^SrBl^Ans 
SffiT-i-. w(;?^«Ml}^j^^:*5'h7^/P^-8 10%ffALTV^5o *ilS^tfe5>*s/h:7-f 

/p^s 1 0 n. 1 m 1 1.x Mtt^ (D X 0 f£ . ffiSts 1 4S^K^4'^c=■>-7^>'■^^8 1 5, s 1 e 
^(D X 0 ^ :l t\z X . itmmi At^h(Dm.m^y~m^-<D^m^^i^ii^u^^ti^. 

[ 0 0 2 3 ] 

?&m(Dmm(Dmm 5 ii. mmRm - mj^mmm^ e 3 (d tatim-^^m&i^mm-^ t i.x ^ 

5/i?xiH]!^8llcA;^-r5tro-e*)?>o -r^i^^-^v r4x*=fTt3?fcv^i;€^f4jS?^^9-«^tii 

mm^-^^^^mm^t \^ x m x ^ n x ± fj: mm ^ n f£ o x 5i--r?>it-e. &m 
— ifkmm^ 9 2 am ^ n 0 t X ^ :b <D X ^ m^f)>\^ ±-r ^ o 

[ 0 0 2 4 ] 

(mm<Dmm<7)mm6) 

m m <n mm (D mm 6 i-i . mm^m:^ y — ^rniBi^ 9 2cDmmmizy''7:^^\^jf3xrj-^4-r 
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i-i.:$^mm(Dw^m^m.m-t ?>mx- . (a) a^ifuy^m. (b) fi^-ttm. (c) i-im.mm 
-efes,, m (a) ^c:^3^^■r. 9 2 i ■i^:^mM(DmMi^ x 'o & v — ^m^^ 9 2 (d ^ 

2 1 ?r S T Sg 3^ 9 - tr 5 J' iJ' ;^ 0 ^ 8 1 HI $ 5 „ 
[ 0 0 2 5 ] 

0 ( b ) -m. A;^«i5SEJSJF^-efe Utttiro I 0 (cS'^jSff^;asjp 
;tfeti'5<> ^7— ittaji|#'l±ttllIc^J;5(-io^tf5,o(c:ftco<fc)iB(75|i5>LOi:. -^cotfi^-e 

1 t 2 t t^m< . 10 
[ 0 0 2 6 ] 

El ( c ) ttjgJl^Ill (1) tC^IP^D S Sff^Hl . ( 2 ) fliS^ttiC^tl.SjSJi^^^-jt 

4> 'L^ (c b T . J; >? ^ # v^ i: t {4 El © :^ flij . /h * i: ^ }4 El © ffiij M . co S 

b o T A ;^ « -js n g A b ^ SL = . y 5 5/ h ^ fg fc i ^ m.j^MWt^n. mm 20 
X ^ . ^u.(o^m^mm-r ^ ^ t i-x ^ ^ . 

* fc . 0 K ?p L -C «) # ^ S S t'j: § - t g$ ih -e ^ . ^ e> K /> V^ ^ « 
[ 0 0 2 7 ] 

(oxh nmsmm ' T^<i^^<Dm(Di^ :ij\zit, (1) ^micmt:wtn^^mt. (2 

) y 5 5/ b ft M 5r IS ft i 5 „ 

El 6 (± * ^ jfe co-B ffi # ^ m ii • T^^i^i^m^nn ^^mi:nm-r ^mx. ( a ) 

f4>^n5'j5'gl, (b) ttlllf^iWf'ttia. (c) f4||2(©^'14El-efe-5o 

0 (a) ir*5VNT. 7 4 1 i^^mmcDmmic X <o itm^^ 7 4 (D^picmi-f hivt:imM ■ T 

^^mmw^mm^x' . ^mm^ 7 3 ^ (d xti mmm ^- . xxfrnt^m-^^ 7 5 <Dm 
mit -^-A^ iti^m^ 7 4coA;0fij(cA-5 t . :i(DmM • T^^^m.^m^^7 4 1 ^g-c« 

[ 0 0 2 8 ] 

El (b) {c*3v^T. mmitmm^ 9 -m. mmx a :fj mmm ^ x ^ ^ . mmco i 0 i^&m 40 
m ^Ti^M X. h n ^ o ^vx:$:mm<Dmmicx ^ . ^7-*^m#'tt(4Eiwj; 5 i-s^ft-^ i 

0 % 4^ '6 ;& ftij ( A :^ « iJS /55 * « i :^ # V^ iia ) © M 5> L l co <S) la a i: b , :fc ftij ( 
A;^«?jft555K2pft-^J;9/J^*v>'(l!l) <o^^)-(;5<feiBaSr^ t-T ^ t ^ . 
a > jS 

t^mmX^^ ( tJ^ * (± a = ^ o „ ) o 

[ 0 0 2 9 ] 

S?pft-§-i 0Sr4'^iL^i:LTmJ;!?:>c^^^A;fjmMft-^d5A-5i;a}cj;9;'c 

t/^r^^^{t-^;4s#bt^. ■?-<^J^i-5©i;c>P)-LT. mmit ^ I 0 ^ ^ t VX :l fh X ^ 

^ -^i K mum ^- X o tzm \^ i-t ^ \z X ^ ^ V — m ^- i)^ % h . o < 19 $0 ^ 50 
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[ 0 0 3 0 ] 

(mm (Dmm(DMm 7 (DmmM) 

m (c) i-i m 2 <D w i^m X- h ^ V ^ y h m m ^ ^ n ^ ^ m m m -r ^ m X- h ^ o m (c 

^ipxbttSo ^L,x^mm<Dmm\ci.'Os y - ^ ta ^ i-^m (7:> a o \c mm m ^ i o ^ lo 

'L^ - :e &i ia a « IS ^> L 1 t b . *r W ( a ;^ « *l S •« J; ^5 # v^ -fsj ) (7? « Ijtc 31 9 - 

m.^ e 2 t-r ^ a ^ . 

e 2 < e 1 

rtticj;i9, Sipm-f-i o^c|3,ii. i;bx^ttj;l9;^#/£A;^«^^^ft-§■^^A5i:«»fE^^- 
«•§■^iel^;^#<|S:;eL-CV.^5(D-e.flJ|5S$tt2.i^:/<c<:^:#^J^ft-§-;65#^^v. m^< 

urn ^ ti^ (Dizn i^x . 1 0 ^ fp 't- 1 i. x :l x 'o ^ fi: a :fj ^mm ^ a <:> tc 

m n mm. 9 — m ^ i-i e 2 icum^ <:> < 'o mm-t ^ :z t iic/j: , ^ <d x ^ \:im^ 

0 ^ M ^ tt r ^^ V 5=- ( S » ) ^ D < < 5 „ 20 
ffiiJUlL, A;^;«^te*5^3!|i^T[HloTV^5 t ^ tiMmx i-iti: (D x m ^ < *fJS-f-5r i: 'ic< 

, m m < n jiS^-r ^ ^ t iz 3: ?> > ^ if f)t ^ :5 :t < V X ^ o 

[ 0 0 3 1 ] 

m'm<DmM(Dmm 8 i-t^ :^ ^ >- :!f h > :^ <d =i u ^ c ^m^W-i^mm-t 
^ V c V ^ y ^ mm^mmmm mt) licm X. ^ mi^ t i^x :z . 
m 7 it m m <D mm (D m m 8 \c ^ V c v ^ y ^ mm^mmmmtatiicm^^ms^^mmir 
^mx . ( a ) « ^ H . ( b ) i±Mi^^m^mx h ^ o m 7 ( a ) }c jo v^ -r . 7 4 « hi 

1 j:k 155 HI s& -e . ^ (D-:^ (D Atim^Kitw-mmm 7 3 im 1) *^h(DA:fj^mm^-i!)^. 30 
flil:^cDA;^^^^c{itti;^JK^§l57 5 <D mmmmm ^ x:tj ^ . Ati9.mm-^- 1 m.m 

mKmm(omm(omm8 \z x (9 ^ & ic: hi 7 -e t :*r -e ^ -r « im ii ^ fc t » x- ^ 

o 

[ 0 0 3 2 ] 

El ( a ) *5 v> T . 7 4 0 mm w^m 8 iz X '0 n n h ti fc h 0 1 -r^ (o i:tm ^ m X . =t<n 

JttS^T 4 5(^ — A;'jSffi-f-7 4 2(C(:i;^-r yf-ly^ b^i^v>^^cD3 l/i^^J^^iEft-^V c 

V2 i: LTA;^$tb, M:t!5^7 4 5j5^e>. «:A;'3SIS^^7 4 2(7)«ffift*Vc i:A;^i^^7 4 
3«l|EXip{t-^oM^^ffl;^*ig^^7 4 4{^W;^§n. flirxB©Jttg|Hl^7 4©ffi;^i:Jpic$ 40 

[ 0 0 3 3 ] 

0 (b) f± Jt ^ <C A f*: 61) HI ^ ^BJ -C & 5 , 2 ^ 9 T 1 T 2 -eH:«£l& 7 4 ^ 

W^ifeL. 2flac^ Y y 7. T 3 i:T4-e*IIJSo?I^^(c:J;2)Jt^^7 4 0?r#|^S;b■rv^ 
?.o #h7Vv^;:^^Tl~T4©-<-;^(C^tl'^"tl', «ijK**P. A;^3«»S. Vc. mffiS 
2pco#m-§-;6SAPx.p5ix. A;^;««fE^^«J>SL»P*S;tfci:#, *fcVc;as«ffi»*^S^fc 
<!: # . ^tb^tuSStR 5 r Ji^ a iifE 7 - ft Jfc 5 o iWJtt^ll* 

[ 0 0 3 4 ] 

^ h n CO y — K -p ^ it, T ^ M "sj 11 (c § * T > 0 1 3 (c ^ i" # 50 
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■f) <D h ^ >- ^ (01) c7?32fe#^4 2*^t.7^'^7<:/hlc«;»^^^-rfcJ6(c;^-Y-;/^v 
^ h 9 :^ ^ 3 9Srt^^#$■^^■CV^SWW^i. V 9 > :^ 4 I0l^^li3 8{c:ppi)p-r5« 

(^jai/i^^^BE-ft-f-Vc t itWiir ^ :z t X X ^ h 9 > :^ ^ 3 9 (D =1 U ^ 

[ 0 0 3 5 ] 10 

mm(Dmm<Dmm 9 it. mmm<Dmm^^^ :^ y v \. x ^ 4 > ^ n mm xts m ^ 

ms\t%m<Dm:m<Dmm9 ^^-Ti^tDx . (a) ttynyi^s, (b) « (a) coi^jfg^ 

^?|cD^JiS(73Bffi9{citt(i. (a) fc*DV>-r. <^'fi^"5T^T:^7°Iil^9 1©T^-7"A;^; 
«-e<5^-('v-sigETv^t*i*/ctt;?t.lcJS?i^3i9-^ffl[HliiS9 2*^p5Wfcffl;t/ 

(^iSJl^^ife^:*?/ h^^yi-^g 1 on.imt\^xm^<r)i:ofi:. i£$n:9 1 i?r*A/4'tJ:=' 

>'x>'i^9i2. 9 1 z ^nmt^^^ts nmy ^ xmi^^th^o 20 

r.(©J;5(--r-5;iiilc:J:«3, jS?i^::^v-^miHl^9 2*^fcoie?1^:3^7-fS-^roiaJ«Stfife:5> 

[ 0 0 3 6 ] 

-5 n ^ mm m ^ ^ m ^ ^ ^ m n ^ x 5 u-rv^5„ 

m 9 \-±^mm(r)mmi<z. -o X m^^ h ti mmm ^^mm^ ^mm-r mx . (a) tt^^a 

5/^0. (b) (4 (a) (^S2i!ft-§-^milIi&01«^!l. (c) ttjgJl^BIT. (1) f4*2pjS 
?i?x(2)t4jg?1^3i9-ft-§--^fo5. 30 
09 (a) }C*5V^-r. 6 2 0;d5K-^m-i-^m[Hl?S-e. r.©S2pft-^^m[s]^6 2 0(4«?i^ 

6 2 i:-i^'-r:/'si'XT>':?'9 i ico^tciffA^tt. ^ m mm.mj± (T) ^ < ^ ( 

[ 0 0 3 7 1 

(b)^c^3V^T.*2pfS-i■^lfeIi]|^6 20i4. h9>v?;^i5'Tr6 2;SSVcc«j3St<!^"'f 

vpr^TVT^g 1 <D X ti ^ m \^ mm ^ n . f^^v?;^^'T r e 2 <d-<~ :k tr — y^mic 

W.mn.J± 6 2 -A^I^A^ ^UXS^Re 2*^ h 9 > :^ ^ T r 6 2CD3i5: s/^5'i:<>"'l'>' 

v^*, 3?^S<D±Jg|giiK^fl^Vs^s^'i':/-Br^T^:/9i(^A;ti4IS^fcPJ5l5-r5i:, Vs(D 
fl;ffi;elSglf:gftV2J;t):;^:#v^i:#(4^9^^^^;^^?Tr 6 2(4:r7i:/j:otr*3t). 40 

i:r^;6SVs«mffi;65B'fS^^tV2J;^)/J^S</.Cofci:^{4^7V^;?^^5'Tr 6 2tt;t-Vi; 
/i>j. Vc cmZi)^Xti^l-mi^WM^iv?>(r>x. V 2 SIT (D^Mit^fi^i < ^£ 'O mi&(r> 
i&mU tc i-f W ib ± if h fh tc m.^ t f£ ^ \.X Z.<DWLWy(n>'^^Ay^i/y V LTteSfitgP 

[ 0 0 3 8 ] 

0 (c) <r> (1) {4 r V s ' wJ4;;^:0-^. fgffl «JE <o {S < /jt 5 -(Sli (oSf^iS 

. 18 0it#ffi) ttS2p^Jl?{t-^^if a ^cS<3v^-C V^ 5„ r c7) J; 5 ^.e ff^ 5r ffl V^ 5 r i 
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L-c*3<i. mm ^ y ~ m ^ m L- X u m ^ ^ ^ \^ -r ^ wj i"^ ti^ m < f£ ?} X' h ^ o m 
c (2) tttJ§5tei5feicj;5iSji^ai7-^f-§--c, m <D X ^ icm mmums (D i& < fj: ^ itn (o 

180S#3a) (Di:r-5T-fii!if^;i5^S^tc::ii!9^<, 9 - iS (D mmW. C 1 

h ^ n X L- ^ 0 <D X . Wi i¥ ^ M-r :i t t f£ o 
1 0 0 3 9 ] 

^ -7 4 /u ^ (D — m t i^x ^< :y ^< y ^ ^ 6 2 1 ^wtn x^i^y ^ m^^m^x^ 10 

fc ^) © -e fe s „ 

m 1 0 \-i^m(omm<Dw^m 1 1 ^mm-r ^mx . ( a ) ii] m . ( b ) « -i- - ji » 

HI (a) lCi3V>-r. 6 2 1ttS?]^llI^6 2}cl^?gO^Jfec7)?f^^ll(::J;9»:(te.tLfc^<>' 

( b ) :^ K^<^ y A f^^ 6 2 1 (T^.y-f :^-JljS|gci|#tt*^b-Ci3'9. ^ffl«?!S«?S£l^ 

0J b fc J; 5 . 'H M ® -v n J; 5 E 5S * 2p {* ;^ j:b -C * ^ < >? . ^ 20 

m ^Wc (D m ^ ^ ^ y n :fy y h ^ ti ^ (D X . K^^^^^l. ^ai-?i<?:c5o 

[ 0 0 4 0 1 

(mm <^mm<Dmm 1 2 ) 

^m(DmM(omm i 2 « str © n ^ © ^ 2 }c *3 it 5 x ® t@ ?r » ?^ © » b# pa 

, 01 1 \-imm(omm<Dmm 1 2 i:mm-i- ?>mx . (a) f^in^iii. (b) mm^Mcom 

m^m.mir:^mxi)^o 

m (a) (C*5V^T. 6 2O^S^0JO||;te(73ff^|gl2(Cj;oTKtte>^xfc:7^/Pi5?[i]gS(D — 
mx. *3 *3 * dMC ft 46 to; R 6 1 , R 6 2 t =1 7"' :^ 1^ C 6 1 T -fS ^ 5^ ?r M" 5 -'^ 
/■?^7^/U<5'Sr«^b. ffi;etR63, R64taV7^:/f-C62Ti«*^^!g5)-Sr*s/ht"5 30 
a>>/N°x7^/V^^«^b. ^*t:R6 1 i:R6 2i:T-KJft^^-rT;^Sr-¥;t5«^lc/£o-C 

-r^-«^7^'/Vi5'CD;«;5'h;e-7j^tSIS:f*1g<t9:5^i-5r<i:T'. SI (b) <D ^ - m 
tt ^ § 5 # V K >^ 7 7U ^ S o 

*fc. El (b) (D{4ffi-JlSm#t4fi. «tt{:::7^/v^(ciA:;^^tt?)ft-§-(7?Jl)ig#:^^L. 
^v- ^ ft il ffi HI , ^^-r ^-^"^ 7 ^' (iittB ass 'fc ® -em (i;^ $ tt 5 J: 5 1- > «MJlfe|gtJ: 

o 

[ 0 0 4 1 ] 

^mm\c xfii-i. ^mm.m^m^mm\^xm^m^m(D^m\^m^-r ^ 

(D At] mm.^ . mmtamm^^mmvxxtimmmm^^^^. -Jf. mm^um 
wmi±^mmi^ . m.mm.m\^x^m'&M^^^ . m^xtsm.mmi^ tmt^mm^m t (Dm 
sr*J6. ^mmntmrnwrnrnti % y ^ ::^m^x 5, y ^x^xmm^ >^<-'^m^(r> so 
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4 y > if h 9 > :^ ^ ID mW} m ^ l^M^ir ^ :l t i<c X . A;^J«ffi©^gff^*5j;t>'A;'3 

mm<^i^^ ^ \^'^'^L-fcm.mmm\^xtimmmMf)>^^-r ^ X o urn - y m i'f-r ^ 
(7? -e , -V ^ b o (dmm ^ ^ (d w -'^ y y ^ h -o X h . if ^ \- ni^ (or / — 

\m 1 1 :^?tmi)^M^ t -r ^ i^ ^ h ^ mm nm.(Dm ^.mxh ^ o 

[02] mi(D^yi^:^m^8 iroi^j^r^-rius&iii'efcs,, 

im 3 ] mm (Dmm<DMm 1 X 'o n lb fi ^ 'Mm^m m-r -s m . isi)itAtimm-A^± 

[05] ^m(Dmm(^mm 6 ^mm-t ^mx . ( a ) jss^n ^ a, (b) f*!i#ttgi. ( 

c ) )R ff^ n -e 5 o 

, (a) n:f X2 -y i^ m. (b) (i^lOi^ttH. (c) ttlS2(Z3#ttlll-t?fc5„ 

-r-sni-e. (a) ttpj^H. (b) i-iMci^mm^mx' . 

[US] ^0J(DmS(7)ff^ffi9^I^.HJ-f-Slll-e^ (aO fi^ns/rJ'EI. (b) f4 (a) ©ft 

m :^ iy h y 1$' 9 1 0 (D 1 m X h ^ o 

[09] mmnmMnmmi o\^xoxm\i^hf\.^m^m^-mWkm^^um^^mx. ( 
a) ttr/Pi/^H. (b) (a) <Dmmm^m^m^(D \ m. (c) « js m fe ^ o 

. (1) (2) {4is?i^3^^-ft-^-efc5» 

[01O]^0^(^IIJSCDff^«llSrmi^-r2)0T'. (a)ttlfilg&H. (b)(t^"^>'-Jl 
[|lll]^0J©^Jfe<D?^ffil2Srl5iBJ't-S0-e, (a)f4[iI8S0. (b)Ktp&fl^03t 

m^mm^ ^mx ^ h . 

[0 1 2] 7|s:mffiA^5 5fef-ttJISLfcSiJ^;^^^^Jg-1-5iftJl?S^)Pi^^fiSrlft0J-r50-efe 

[01 31 -v^^bni^ror/ — K-:^?y — FPP;!JPSff-T/ — K«?i^#140Tfo'9. ( 
a) It-^ if Y n ly (OMm. (b) H:^&«-V5.^i^^, (c) {i-^i/^bdi^Wfia^^ 
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